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Abstract. A common explanation for the observed X-ray emission of A-type 
stars is the presence of a hidden late-type companion. While this hypothesis 
can be shown to be correct in some cases, there is also evidence suggesting 
that low-mass companions cannot be the proper cause for the observed X-ray 
activity in all cases. Babel & Montmerle (1997) presented a theoretical frame- 
work to explain the X-ray emission for magnetic Ap/Bp stars, focusing on the 
AOp star IQ Aur. We test if this theoretical model is capable to explain the ob- 
served X-ray emissions. We present observations of 13 A-type stars that have 
been associated with X-ray emission detected by ROSAT. To determine the 
mean longitudinal magnetic field strength we measured the circular polariza- 
tion in the wings of the Balmer lines using FORS 1. Although the emission 
of those objects with magnetic fields fits the prediction of the Babel & Mont- 
merle model, not all X-ray detections are related to the presence of a magnetic 
field. Additionally, the strengths of magnetic fields do not correlate with the 
X-ray luminosity and thus the magnetically confined wind shock model cannot 
explain the X-ray emission from all investigated stars. 
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1. Observations 

The observations have been carried out on August 28th 2006 with FORS 1 
at the VLT Kueyen. This multi-mode instrument is equipped with polarization 
analyzing optics comprising super-achromatic half-wave and quarter-wave phase 
retarder plates, and a Wollaston prism with a beam divergence of 22" in standard 
resolution mode. The grism 600B and the grism 1200B were used, which cover 
all H Balmer lines from H/3 to the Balmer jump. Most stars have been observed 
with the grism 600B at a spectral resolution of 2000. Since we had only one 
observing night, we decided to observe only the two most promising targets with 
the grism 1200B at a resolving power of R-4000 and a blue limit at 3885 A. A 
more detailed description of this technique was given by Hubrig et al. (2004a, 
2004b). 



2. Result 



Out of 13 stars, seven are likely weakly magnetic. Magnetic fields in HD 147084, 
HD 148898 and HD 159312 are detected at a 3cr level (see Fig. 1), while for 
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HD 174240 and HD 224392 they are detected at a 2a level. For HD 186219 and 
HD 217186 the detection has been achieved just below the 2a level. The mea- 
surements for the five stars HD 163336, HD 172555, HD 186219, HD 217186 and 
HD 224361 yielded no detection, but a close inspection revealed Zeeman features 
in several lines in the Stokes V spectra. These stars are therefore promising tar- 
gets for further observations. Only HD 159217 showed no sign of a magnetic 
field. We found no correlation between the X-ray luminosity and the measured 
magnetic field strength. We have to note that because of the strong dependence 
of the longitudinal field on the rotational aspect, its usefulness to characterize 
actual field strength distributions is rather limited (Hubrig et al. 2007). This 
can be overcome by additional future observations to sample various rotation 
phases. On the other hand, those stars with a detected magnetic field possess 
X-ray emission which fits the predicted values from the model by Babel & Mont- 
merle. 
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Figure 1. Stokes V/I and normalized spectra of HD 159312, HD 148898 and 
HD 147084, which have magnetic fields detected at a 3a level. The black areas in 
the upper row indicate the regions used for determination of the magnetic fields from 
B aimer lines. 
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